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terms “vital energy" or “biotic energy.” To 
narrow the problem, let us in the meantime exclude 
" vital ” energy altogether, since, as an expression, 
it must include nerve-energy. 

Now it is well known that one or two writers have, 
years ago. stated their belief in the reality of nerve- 
energy ; of such are Sir William Hale White and 
Prof. Macdougall, then of Oxford, now of Harvard. 
Dr. Hale White in 1886 ( Lancet , July 24) suggested 
the term “ neurorheuma,” and Macdougall in 1903 
" neurine ” for just the same thing as is understood 
by “ nerve-energy.” These terms were introduced 
to supply suitable technical terms (in place of the 
popular “ nerve-energy ”) to designate a reality 
among the other forms of energy, Macdougall’s term 
“ neurine ” has not been more readily adopted, 
because he associated it with a theory ol inhibition 
which has occasioned much criticism. 

Adopting for the moment Hale White’s " neuro¬ 
rheuma,” it means " flow in a nerve,” But flow of 
what ? Surely of nerve-energy. Some physiologists 
would not say so : they would reply—flow 7 of nerve- 
impulses. Naturally, for nerve-impulses are the only 
things which do or can flow in nerves. Now nerve- 
impulses are real, and as they are the only things 
which flow in nerves, and nerve-energy is in nerves ; 
then nerve-energy is'but a synonym for nerve-impulses. 
This is exactly”what Dr. White intended, for he 
insisted that nerve-energy was but one kind of energy 
amid several other kinds, heat, light, electricity, 
etc. 

In itself nerve-energy is clearly sui generis, because 
the neurons (nerve cells and fibres) to which it is 
exclusively related are themselves histologically sui 
generis. 

Now no one would teach that the nerve-fibres are 
the sources of the impulses they transmit; it is the 
cell-bodies which alone can be dynamogenic. The 
problem of the transmutation of nerve-energy into 
some other form of energy must in the meantime be 
left unattacked. 

If energy there be, the cells are the only sources 
transmitting it to the fibres. Nerve-energy must 
be capable of existing both in the potential and 
kinetic states. Such indeed seems to be the truth, 
for it may be regarded as potential in the cells and 
kinetic in the fibres. But in the last analysis, what 
is this potential energy but that liberated by the 
metabolism of the nerve-cell, one aspect of the 
oxidations and reductions going on there ? No 
physiologist would deny the reality of the existence 
of this fundamentally chemical energy of the neurone ; 
but what is it if it is not nerve-energy ? 

Nerve-impulses (nerve-energy) being sui generis 
must make their measurement very difficult, if not 
impossible, except in terms of some other form of 
energy. 

Now the most measurable thing which nerve- 
impulses do is to produce electric current. Why is 
the E.M.F. of this current not a sufficiently good 
measure of nerve-energy ? It is sometimes assumed 
that we can measure the intensity of nerve-impulses 
by the muscular, cardiac, glandular, or other “ work ” 
which they evoke. It is true that feeble innervation 
will give rise to feeble muscular effort, violent 
to violent. But caution is necessary in drawing 
deductions as to the potential of the feeble and 
violent innervations respectively. 

The feeble muscular effort may be feeble because 
only a few muscular fibres are excited, the strong 
because many ; and all the while the actual E.M.F. 
of the nerve-impulses which excited the feeble effort 
may be the same as that of those which excited the 
violent. 

The violent neural antecedent may be one that, 
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involving many nerve-cells in the commotion, “ fires 
off ” many muscle-fibres, while the feeble neural 
antecedent involves few; but the E.M.F. of the 
nerve-impulses in both cases may be the same. The 
work of Keith Lucas would lead us to this conclusion. 

But all this does not affect the doctrine of the 
reality of nerve-energy. Nerve-energy is real although 
its measurement is difficult and may be impossible. 
We believed in the reality of animal heat, electricity, 
and light long before we were able to measure these 
by calorimeters, galvanometers, and photometers. 
Nerve-impulses impinging on a muscle stir it to 
activity or quell it to inactivity, so that they must be 
at least as real as the muscular energy excited or 
quelled respectively. Similarly nerve-impulses im¬ 
pinging on a nerve-cell cause it to transmute its 
potential nerve-energy into nerve-impulses. 

Contrary to what the phrase would imply, Muller’s 
“ specific nerve-energy ” does not throw any light 
on our problem. The phrase is antiquated though it 
embodies an important truth. What Muller had in 
mind was the oneness of the central result with the 
many forms of the peripheral stimulation. 

Unless nerve-energy is a reality, neurasthenia 
becomes meaningless. Now although the term 
“ neurasthenia” may not connote a definite clinical 
entity, yet fatigue of the nervous system both 
in its acute and chronic forms is a fact. From a 
priori considerations alone there must be fatigue 
of neural origin as of any other. The partial solution 
of the granules of Nissl has been asserted to be the 
histological counterpart or basis of fatigue of neuro¬ 
plasm, but whether or not this be correct, a state of 
functional disability must be capable of being induced 
in neurones. Surely fatigue means diminution of 
some sort of energy : muscular fatigue is a reality, 
why not neural ? Physiologists doubt the “ fatigue- 
ability ” of nerve-fibres which are but conductors, but 
no neurologist doubts the “ fatigueability ” of nerve- 
cells. This must, in other words, be nothing else 
than the diminution of the potential and quantity of 
the energy of neurones. All the following writers have 
used the expression “ nerve-energy " or “ nerve-force ” : 
the late Dr. Hughlings Jackson, the late Dr. Clouston, 
the late Sir William Osier, the late Dr. Weir Mitchell, 
the late Dr. Frederick Taylor; and of living writers. 
Sir William Bayliss, Profs. Halliburton, Howell, and 
Starling, and Sir Frederick Mott. 

In closing let me make one or two suggestions as to 
how nerve-energy might be measured. 

1. The increase of conductance in the skin under the 
influence of descending nerve-impulses as measured 
in the psycho-galvanic phenomenon (Waller, Golla). 

Surely the magnitude of this is causally related to 
that of the antecedent nerve-energy liberated ? 

Even if this be proved to be a glandular phenomenon, 
we have the essentials of quantitative estimation 
in it. 

2. Measure the E.M.F. of the current of action, 
say, in the cortical visual centre as the result of 
feeble and of strong retinal stimulation respectively. 

3. Estimate the pressures or other stimuli necessary 
to suppress certain reflexigenous tendencies. 

D. Fraser Harris. 

Dalhousie University, Halifax, N.S. 


Noctiluca as an Enemy of the Oyster. 

In view of the serious problems which have of late 
been engaging the attention of oyster culturists, 
involving as they do the whole future of the industry, 
and in connexion with which a considerable amount 
of scientific investigation has been carried out, the 
following preliminary note of observations made by 
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Mr. H. P. Sherwood, assistant naturalist to the 
Ministry, may be of interest. 

Experiments in oyster culture in tanks are being 
carried out by the Ministry at Conway on a large 
scale, and have been in progress for several years. 
In order to throw light on the frequent failure of spat 
settlement under natural conditions, and the remark¬ 
able success which has almost uniformly attended the 
breeding experiments in the Conway tanks, special 
attention has been directed to the identification of 
enemies of the embryo oyster. Some six weeks ago 
large numbers of Noctiluca miliaris were noted in the 
Conway estuary, which has since contained this 
organism in varying quantity. Laboratory experi¬ 
ments were carried out, and Mr. Sherwood" noted a 
remarkable and rapid diminution in the numbers of 
oyster embryos placed in aquaria in the presence of 
Noctiluca. He afterwards found that many of the 
Noctilucas contained from one to four ojrster embryos. 
The embryos were seen at the outset in, or in close 
proximity to, the peristome and mouth, later becoming 
scattered" through the substance of the Noctiluca, 
enclosed in distinct food vacuoles. 

Mr. Sherwood has made a long series of confirmatory 
observations, and the actual ingestion of the embryos 
has now been repeatedly observed, including the 
transference of the embryo to parts remote from the 
mouth. 

Many exceedingly interesting observations with 
regard to the mechanism of ingestion, etc., have been 
made, but a full description would be out of place in 
a short communication. It may, however, be noted 
that the tentacle of Noctiluca appears to take no 
active part in the process of ingestion. The behaviour 
of the embryos suggests that their movements, and 
therefore power of escape, are inhibited after contact 
with the oral groove, either by entanglement of the 
cilia with mucus, or by actual paralysis induced by 
the action of some *' stinging " mechanism. Further 
investigation is required, however, before any definite 
deductions can be drawn. 

When it is considered that Noctiluca often occurs 
in the sea in enormous numbers, and that each 
Noctiluca can dispose of at least as many as four 
oyster embryos at a time, the importance of this 
observation will be apparent. I am informed that 
great quantities of Noctiluca have recently been 
observed in the vicinity of the oyster beds at Orford. 

Another observation recently made by Mr. Sher¬ 
wood, in connexion with the disappearance of oyster 
spat, is of interest. Not only has he found oyster 
embryos in the stomachs of adult oysters, but also has 
found the stomach of a “ black sick ” oyster, taken 
from a tank in which there was no free-swimming spat, 
crammed with embryos in the same stage of develop¬ 
ment as those found in the gills of the parent oyster. 
It would thus appear that the oyster is not only a 
cannibal, but also even devours its own young before 
extrusion. 

The very interesting observations made by Dr. 
J. H. Orton (Nature, August 5, p. 178) on the 
ingestion of oyster embryos by Aurelia aurita throw 
further important light on the question of failure of 
oyster spat fall. R. W. DoDgson. 

Ministry of Agriculture and Fisheries, 

Fisheries Experiment Station, 

Castle Bank, Conway, August 18. 


Defoliation of Oaks. 

In view of the deplorable effect of repeated defolia¬ 
tion of oaks by the larvae of Tortrix viridana, as noted 
by Mr. E. W. Swanton in Nature for August 19, 
p. 250, it may be useful to remind planters that there 
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are two distinct races of British oak (Quercus robur, 
Linn.), to wdiich some botanists have assigned specific 
rank as Q. pedunculata, Ehrh., and Q. sessiliflora, 
Salisb. The latter, known in the vernacular as the 
durmast oak, prevails as an indigenous growth in the 
western and north-western parts of Great Britain, 
throughout the English Lake District, and in Ireland. 
In eastern England and Scotland and in midland and 
southern England the pedunculate oak predominates, 
but not exclusively, for I have found that the old trees 
in Merevale Park, Warwickshire, survivors of the 
ancient Forest of Arden, are durmast, while such oaks 
as have been planted there are pedunculate. 

The timber of these two varieties (or species) are 
of equal quality, the durmast being of straighter 
growth than the other ; but there is an important 
and well-marked difference in their relative suscepti¬ 
bility to the ravages of Tortrix. The Hon. Gerald 
Lascelles, late deputy surveyor of the New Forest, 
directed my attention to this many years ago. “ I 
have seen,” he said, “ a sessile oak standing out in 
brilliant foliage when every other oak in the wood 
around was as bare of leaf as in winter.” 

Subsequent careful observation in all parts of the 
country has fully confirmed Mr. Lascelles's statement. 
Unfortunately, the durmast forms and ripens acorns 
far less frequently than the pedunculate oak ; hence 
the difficulty of obtaining durmast seedlings and 
plants from nurserymen, and the vast preponderance 
of the pedunculate oak in British and Irish plantations. 

Herbert Maxwell. 

Monreith, Whauphill, 

Wigtownshire, N.B. 


Black Coral. 

Prof. Hickson, in his interesting article on Black 
Coral (Nature, August 12, p. 217), alludes to the 
remains of Noah’s Ark as quoted by Josephus from 
Berosus and others. It is said in Josephus ( loc. cit.) 
that “ the remains of the timber were a great while 
preserved.” There is in the Monastery at Etch- 
miadzin a small piece of Noah’s Ark carefully framed. 
It was given by an angel to a monk named James, 
who had wandered on Ararat in search of it for seven 
years (see J. B. Telfer, “ The Crimea, etc.,” 1876, 
p. 250). So far as I could see, when I examined it 
in 1898, it was neither wood nor fossil wood, but 
asbestos. This does not render improbable the 
occurrence of bitumen in the neighbourhood, but why 
does Prof. Hickson assume that the amulets were 
bracelets ? In default of evidence that Noah utilised 
the Ark for dredging, there does not seem any reason 
to connect him with black coral. 

F. A. Bather. 


Metallic Coloration of Chrysalids. 

In Nature of November 3, 1921 (vol, 108, 

p. 302), a letter of mine appeared on the " Metallic 
Coloration of Chrysalids.” During the present year 
I have had the opportunity of observing some very 
fine examples of the chrysalids of R. urticce, in which 
the gilding extended over the whole surface. It may 
be of interest, as bearing on the origin of the colour, 
to note that when the gilding was very gently scraped, 
the gold first turned to green and then to blue. I11 the 
course of a few days the scraped area assumed the 
same appearance as the whole chrysalid does after the 
butterfly has emerged, namely, a yellowish white. 

A. Mallock. 

9 Baring Crescent, Exeter, Aug. 24. 
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